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1
NAVIGATION DEVICE AND METHOD USING
MAP DATA CORRECTION FILES

This is application is National Phase entry of PCT Appli-
cation number PCT/EP2009/050948 filed on Jan. 28, 2009,
and claims priority under 35 U.S.C. §119 and/or 120 to U.S.
Provisional Application No. 61/064,609, filed on Mar. 14,
2008, the contents of each of which are herein incorporated
herein by reference in their entirety.

This invention relates to an improved navigation device
and method.

BACKGROUND OF THE INVENTION

Portable navigation devices (PNDs) including GPS (Glo-
bal Positioning System) signal reception and processing
means are well known and are widely employed as in-car
navigation systems. In essence, modern PNDs comprise:

a processor,

memory (at least one of volatile and non-volatile, and
commonly both),

map data stored within said memory,

a software operating system and optionally one or more
additional programs executing thereon, to control the
functionality of the device and provide various features,

a GPS antenna by which satellite-broadcast signals includ-
ing location data can be received and subsequently pro-
cessed to determine a current location of the device,

optionally, electronic gyroscopes and accelerometers
which produce signals capable of being processed to
determine the current angular and linear acceleration,
and in turn, and in conjunction with location information
derived from the GPS signal, velocity and relative dis-
placement of the device and thus the vehicle in which it
is mounted,

input and output means, examples including a visual dis-
play (which may be touch sensitive to allow for user
input), one or more physical buttons to control on/off
operation or other features of the device, a speaker for
audible output, -optionally one or more physical con-
nectors by means of which power and optionally one or
more data signals can be transmitted to and received
from the device, and

optionally one or more wireless transmitters/receivers to
allow communication over mobile telecommunications
and other signal and data networks, for example Wi-Fi,
Wi-Max GSM and the like.

The utility of the PND is manifested primarily in its ability

to determine a route between a start or current location and a
destination, which can be input by a user of the computing
device, by any of a wide variety of different methods, for
example by postcode, street name and number, and previ-
ously stored well known, favourite or recently visited desti-
nations. Typically, the PND is enabled by software for com-
puting a “best” or “optimum” route between the start and
destination address locations from the map data. A “best” or
“optimum” route is determined on the basis of predetermined
criteria and need not necessarily be the fastest or shortest
route. The selection of the route along which to guide the
driver can be very sophisticated, and the selected route may
take into account existing, predicted and dynamically and/or
wirelessly received traffic and road information, historical
information about road speeds, and the driver’s own prefer-
ences for the factors determining road choice. In addition, the
device may continually monitor road and traffic conditions,
and offer to or choose to change the route over which the
remainder of the journey is to be made due to changed con-
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ditions. Real time traffic monitoring systems, based on vari-
ous technologies (e.g. mobile phone calls, fixed cameras,
GPS fleet tracking) are being used to identify traffic delays
and to feed the information into notification systems.

The navigation device may typically be mounted on the
dashboard of a vehicle, but may also be formed as part of an
on-board computer of the vehicle or car radio. The navigation
device may also be (part of) a hand-held system, such as a
PDA (Personal Navigation Device) a media player, a mobile
phone or the like, and in these cases, the normal functionality
of the hand-held system is extended by means of the instal-
lation of software on the device to perform both route calcu-
lation and navigation along a calculated route. In any event,
once a route has been calculated, the user interacts with the
navigation device to select the desired calculated route,
optionally from a list of proposed routes. Optionally, the user
may intervene in, or guide the route selection process, for
example by specifying that certain routes, roads, locations or
criteria are to be avoided or are mandatory for a particular
journey. The route calculation aspect of the PND forms one
primary function provided, and the navigation along such a
route is another primary function. During navigation along a
calculated route, the PND provides visual and/or audible
instructions to guide the user along a chosen route to the end
of that route, that is the desired destination. It is usual for
PND:s to display map information on-screen during the navi-
gation, such information regularly being updated on-screen
so that the map information displayed is representative of the
current location of the device, and thus of the user or user’s
vehicle if the device is being used for in-car navigation. An
icon displayed on-screen typically denotes the current device
location, and is centred with the map information of current
and surrounding roads and other map features being also
displayed. Additionally, navigation information may be dis-
played, optionally in a status bar above, below or to one side
of the displayed map information, examples of navigation
information including the distance to the next deviation from
the current road required to be taken by the user, the nature of
that deviation possibly being represented by a further icon
suggestive of the particular type of deviation, for example a
left or right turn. The navigation function also determines the
content, duration and timing of audible instructions by means
of which the user can be guided along the route. As can be
appreciated a simple instruction such as “turn left in 100 m”
requires significant processing and analysis. As previously
mentioned, user interaction with the device may be by a touch
screen, or additionally or alternately by steering column
mounted remote control, by voice activation or by any other
suitable method.

A further important function provided by the device is
automatic route re-calculation in the event that

auser deviates from the previously calculated route during

navigation therealong,
real-time traffic conditions dictate that an alternative route
would be more expedient and the device is suitably
enabled to recognize such conditions automatically, or

if a user actively causes the device to perform route re-
calculation for any reason.

It is also known to allow a route to be calculated with user
defined criteria; for example, the user may prefer a scenic
route to be calculated by the device, or may wish to avoid any
roads on which traffic congestion is likely, expected or cur-
rently prevailing. The device software would then calculate
various routes and weigh more favourably those that include
along their route the highest number of points of interest
(known as POIs) tagged as being for example of scenic
beauty, or, using stored information indicative of prevailing
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traffic conditions on particular roads, order the calculated
routes in terms of a level of likely congestion or delay on
account thereof. Other POI-based and traffic information-
based route calculation and navigation criteria are also pos-
sible.

Although the route calculation and navigation functions
are fundamental to the overall utility of PNDs, it is possible to
use the device purely for information display, or “free-driv-
ing”, in which only map information relevant to the current
device location is displayed, and in which no route has been
calculated and no navigation is currently being performed by
the device. Such amode of operation is often applicable when
the user already knows the route along which it is desired to
travel and does not require navigation assistance.

Current map data providing companies such as TeleAtlas
NV and NavTeq® produce digital map data in the form ofone
or more base data files from which the PND extracts infor-
mation which is used in the creation of graphical representa-
tions of geographical features, such as roads, buildings, rail-
roads, and other landmarks and POIs. This information is
displayed on the screen of the device, and is refreshed almost
continuously, to provide the user with a continuously chang-
ing map of the current location and surrounding area with
reference to a generally stationery graphical vehicle indicator
also displayed in the middle of the screen. The extent of the
detail shown in the map is dependent on many factors includ-
ing the particular scale of the map chosen by the user, the
speed of travel, and of course the level of detail provided by
the underlying map data files in use for the particular locality
in which the device is currently situated. For example, only
relatively little information may be displayed on the screen of
the device when the user is traveling on a motorway through
countryside, whereas relatively much greater levels of detail
may be provided on-screen when the user is traveling through
a city on congested roads, and thus quite slowly.

In this latter scenario, the navigation functionality pro-
vided by the device is enhanced by the display of more
detailed information on-screen on account of the greater like-
lihood that the user can correlate road-side or road-based
features displayed on-screen with the corresponding physical
features which he can see as he drives along the particular
road or roads in question. One disadvantage with current map
provider-originated data files is that their level of detail only
increases with every successive version release. As such,
these occur only relatively infrequently, and therefore it is
possible for map information to be outdated by changes in
road layouts and the implementation of access limitations
often occurring in cities and to a lesser extent, in extra-urban
regions. Additionally, map data does not generally include
transient road alterations, such as may be caused by road
works; carriageway reductions or alterations, or pedestrian-
ization of roads previously mapped as vehicular thorough-
fares.

Indeed, as a result of the various processes used in the
creation of digital map data, it is often the case that map data
files installed in new PNDs and navigation systems already
tend to be at least a year or so out of date by the time the device
or system s delivered to the end user. Accordingly, the present
applicant has developed MapShare™ technology in software
provided on the device which affords the user the facility to
identify a variety of corrections for immediate or subsequent
transmission to validation, collation and/or other back-end,
server-based processing at a centralized location. Transmis-
sions of such map-specific, corrective information may be
delivered by means of establishing a short-range wireless
communication with a mobile telephone, usually using a
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4

Bluetooth® protocol thus enabling the device to transmit
such information ultimately over a mobile telecommunica-
tions network.

Examples of the corrective information which may be
stored and subsequently transmitted from the device (all of
which information being geospatially tagged with specific
location coordinates or a range of coordinates where a road or
road segment is identified and desired to be corrected) are:
Street unblocking/blocking (i.e. making a previously un-en-
terable street enterable and vice versa), one-way direction
reversal, street name data and property number/name data,
addition or removal of POIs and POI data, the identification in
map data of a new street/road or the removal of a map-data
identified street which no longer exists, missing, incorrect or
alternative city name data, new/redundant motorway
entrance/exit data, missing/incorrect postcode information,
roundabout addition/deletion, and other correction data for
which simple, user-enterable description may be provided
and does not fit into any other categories.

Additionally, it is possible to download corrections previ-
ously validated, to a greater or lesser extent depending on
various categorization or user trust level types, from a cen-
tralized map data updates location. Such corrections may be
downloaded either by means of connection of the device
using a physical to a USB cable to an internet connected PC
executing appropriate software which communicates both
with the centralized server by means over the Internet and
with the device over the cable, or wirelessly with a local
mobile telephone.

Currently however, correction data which is downloaded is
immediately stored on the device and applied to the underly-
ing map data without any requirement for user interaction,
such correction data being automatically assumed by the
device to represent correct information.

It is an object of the present invention to provide a PND or
navigation system, a method of operating such, and a com-
puter program by means of which such are controlled which
allows a PND or navigation system to provide enhanced map
data correction.

BRIEF SUMMARY OF THE INVENTION

According to the present invention, there is provided a
method of operating a PND or navigation system having one
or more base map data files to which have been applied one or
more map data correction files containing both geospatial
information and error identification information, which
together form a basis for navigation, route guidance, and map
information display on a display screen of the PND or system,
characterized in that the method includes the steps of deter-
mining a current or home location of the device or system and
the distance of such from one or more of the locations geospa-
tially identified in the map data correction files, and effecting
some alteration or qualification of the error identification
either

on or after receiving a user response to a prompt output by

the device or system when said distance is less than a
predetermined threshold or the current or home location
is coincident with or proximate to one or more of the
geospatially identified locations, said prompt at least
partially being representative of the error identification,
or

automatically when said distance is less than a predeter-

mined threshold or the current or home location is coin-
cident with one or more of the geospatially identified
locations, and the location of the device as compared to
the location of the error identification is such that the
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existence or absence of the error can be automatically
determined by the device without user input.

Preferably, the prompt is a request of the user to confirm the
veracity of the error identified at that geospatial location.
Alternatively, the prompt may be in an approve/reject form,
but in any event, the prompt allows a user a simple and quick
means of creating qualifying information relating to a respec-
tive error identified in the map data correction files at that time
local to the device or system.

Preferably, the qualifying information is stored on the
device for subsequent transmission by known means to a
centralized map correction data processing, validation, colla-
tion, or other back-end facility.

Most preferably, the map data correction file or files addi-
tionally contain qualifying information relating to each of the
errors identified therein, such qualifying information being in
the form of a trust or other error categorization level, the
method including the step of increasing or reducing the value
of'the qualifying information when a user approves or rejects
arespective error, or automatically in the event that the device
travels in a manner, determinable by the device, which is
automatically indicative that an error identified in the map
data correction files is correct or incorrect.

In a preferred aspect of the invention, the method includes
the step of effecting an automatic deletion of the error iden-
tification and the corresponding geospatial location data in
the event that either the user confirms that the error identifi-
cation is incorrect after being prompted to do so, or automati-
cally in the event that the device determines that the error
identification is incorrect automatically.

In an alternative aspect of the invention, there is provided a
method of operating a PND or navigation system having

memory storing map data consisting of one or more base
map data files, optionally having one or more supple-
mental corrective and/or ancillary data files applied or
applicable thereto,

a display
GPS signal reception and processing means by means of
which a current location is determinable, such together

forming a basis for navigation, route guidance, and map
information display on said display,

optionally a sensor or an association therewith from which
one or more motion-specific parameters can be mea-
sured, calculated or otherwise determined by said device
or system, and

optionally a locally stored vehicle-specific parameter
indicative of a characteristic of the vehicle in which the
device or system is commonly situated, characterized in
that the method includes the steps of correlating the
current location with said map data to derive one or more
map-specific parameters for that location and comparing
said one or more map-specific parameters with one or
more of

a motion-specific parameter,
a vehicle-specific parameter,
the current location,

to determine whether the current location, motion or vehicle-
related characteristic is permissible or appropriate therefor,
and in the event that the current location, motion, or vehicle-
related characteristic and derived map-specific parameter are
seemingly at odds with one another, performing at least one
secondary action.
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6

Preferably, the secondary action is selected from the fol-
lowing:

issuing a prompt to the user to confirm whether the current

location, motion or vehicle-related characteristic is
appropriate or possible or whether the result of the com-
parison can be ignored,

issuing a warning to the user indicating the impossibility or

inappropriateness of said current location, motion, or
vehicle related characteristic as regards the map-specific
parameter,

automatically creating a new, or altering, qualifying, cor-

recting or deleting a previously existing, map data cor-
rection including at least some location information and
some correction identifying information

logging specific device location and map data correction

information for later verification,

flagging, adding meta-data to, or otherwise identifying at

least one recorded entry in GPS trace log data, such data
being commonly stored in the device during operation
every few seconds or other suitable period,

any combination of the above.

The usefulness of adding an identifying (bit-wise) flag
and/or meta-data to GPS trace log data has the advantage for
post-processing of this data, particularly when such data is
processed to determine where there might be issues or incon-
sistencies with map data. For instance, GPS trace log data
from devices (usually submitted by means of downloads from
devices to a connected PC and thence over the internet to a
back end processing facility of device/map data manufactur-
ers) will typically contain only GPS data and a time stamp, or
differential values for these characteristics from initial GPS
and time readings. As can be imagined, vast amounts of GPS
trace log data may be recorded, and require lengthy and
resource-hungry analysis using known map-matching tech-
niques to determine map errors. This process can be dramati-
cally accelerated by only processing GPS trace log data
which has been flagged in the device during recordation
thereof (again using map-matching techniques). This being
the case, the post-processing is restricted to only flagged data,
map errors can be confirmed, verified or rejected in a much
quicker time frame. Such flagging might also usefully occur
when any unexpected automatic route-re-planning is con-
ducted by the device.

Preferably, the location information provided in a new map
data correction is determined at the time of, subsequent to, or
within a threshold time of, the comparison, and further pref-
erably the correction identifying information provided in said
new map data correction includes, is indicative of, is derived
from, or forms the basis for, the map-specific parameter with
which the current location, motion or vehicle-specific param-
eter was seemingly at odds.

Preferably, the motion-specific parameter is one or more of
a current travel direction, current speed, current linear and/or
angular acceleration, such being determinable by the device
or system either from received GPS-signals, and/or one or
more sensors provided as part of the device or system, for
example a gyroscope, an accelerometer, a system clock, or
with which said device or system can communicate. In a
preferred embodiment, the device or system may obtain
information from a variety of sensors commonly provided
within vehicles, such as a speed sensor, brake sensor, direc-
tion or heading sensor, fuel gauge, and the like.

Accordingly, in this aspect, the invention provides a means
of automatically creating, modifying or deleting correction
data in the event that the device itself determines that its own
movement or location is not possible or appropriate when
such movement or location is “virtualised” in the map data



US 9,080,887 B2

7

stored on the device. Additionally, in the event that one or
more vehicle-specific parameters is derived from associated
sensors, or is entered by the user locally in the device or
system, for example on start-up, and stored in the device or
system memory, the device can subsequently determine from
map data and the current location that the particular vehicle
related characteristic represented by the vehicle-specific
parameter, for example the vehicle type, width, weight,
length, height, is appropriate or possible for the particular
road at that time being traveled. For instance, if

the map data and any correction applied thereto indicates

that a road is of a particular width,

the locally stored vehicle-specific parameter indicates that

the current vehicle is of a greater or dangerously similar
width to that of the road as it is represented in map data,
and

the device determines that it travels along that road,
then a deduction can automatically be made by the device or
system that the map data is in error, as the road is passable to
vehicles having a width indicated by the vehicle-specific
parameter. Accordingly, a correction may be created auto-
matically by the device or system, possibly upon user
approval of an approve/reject prompt issued by the device or
system, such correction including some indication of the road
traveled, and a revised permissible width.

In a further example, in the event that the device travels
along a one-way street in a particular direction, both the
direction of travel and current location of the device may be
calculated by the device and correlated to the map data, from
which the device can also determine that the access direction
for that street is opposite to that in which the device is cur-
rently traveling. In this circumstance, the device may either
issue an immediate warning to the user, prompt the user to
correct the map data by confirming that the access direction
for the current street is incorrectly identified in the map data,
or additionally or alternately, the device may automatically
create correction data including location information speci-
fying the street and other data identifying the fact that the map
data specifies an incorrect access direction. Italso possible for
the device to determine that the current speed of travel along
a particular road or stretch of road is greater than the speed
restriction identified in map data for that road or stretch of
road, and take appropriate automatic or prompt/response
dependent corrective action.

Thus, the map-specific parameter may be one of a thor-
oughfare access restriction, optionally based on a time of day
or other criterion, a speed restriction, a turn restriction, a
calculated suitable turn rate through a corner, or a height/
weight/width restriction.

The subsequent correction automatically created, modified
or deleted may relate to the opening up of a previously non-
existent or temporarily closed thoroughfare, the closure,
removal, demolition or abolition of a previously available
thoroughfare and the like, an alteration of one type of road
junction to another (e.g. a road crossing being altered to a
roundabout, or vice versa), the absence, omission or tempo-
rary closure of a building, POI or the like, or the addition of a
new building, POI, or other premises, optionally forming part
of a desired destination or waypoint.

In a preferred arrangement, correction data is qualified by
a trust level indicative of the nature of the correction, such
trust level being ascribed on one or more of the following
bases:

data originating from a base map data provider,

data having been verified by a device provider

data originating from a POI to which a subscription has

been established

10

15

20

25

30

35

40

45

55

60

65

8

data from a limited number of “trusted” sources

data having been reported by many people, or

data only having been reported by relatively few people,

and

data originated by the current user.

In a yet further preferred embodiment, the correction is
further qualified by a particular validity duration or other
measure of time.

In further aspects of the invention, a computer program,
embodied on computer readable media as required, is pro-
vided for implementing the methods described above, as is a
PND and/or navigation system adapted to perform the meth-
ods described.

BRIEF DESCRIPTION OF THE DRAWINGS

The present application will be described in more detail
below by using example embodiments, which will be
explained with the aid of the drawings, in which:

FIG. 1 illustrates an example view of a Global Positioning
System (GPS);

FIG. 2 illustrates an example block diagram of electronic
components of a navigation device;

FIG. 3 illustrates an example block diagram of the manner
in which a navigation device may receive information over a
wireless communication channel;

FIGS. 4A and 4B are perspective views of an implemen-
tation of an embodiment of the navigation device;

FIG. 5A shows screen shots illustrating two of many pos-
sible options which may be selectable on a device or system
to effect operation thereof in accordance with the present
invention,

FIG. 5B shows screen shots illustrating how the device or
system might prompt a user to verify a device- or system-
identified correction,

FIGS. 6-11 provide further screen shots illustrating
examples of the types of prompt which might be issued by a
device or system capable of determining map errors in accor-
dance with the invention,

DETAILED DESCRIPTION

FIG. 1 illustrates an example view of Global Positioning
System (GPS), usable by navigation devices. Such systems
are known and are used for a variety of purposes. In general,
GPS is a satellite-radio based navigation system capable of
determining continuous position, velocity, time, and in some
instances direction information for an unlimited number of
users. Formerly known as NAVSTAR, the GPS incorporates a
plurality of satellites which work with the earth in extremely
precise orbits. Based on these precise orbits, GPS satellites
can relay their location to any number of receiving units.

The GPS system is implemented when a device, specially
equipped to receive GPS data, begins scanning radio frequen-
cies for GPS satellite signals. Upon receiving a radio signal
from a GPS satellite, the device determines the precise loca-
tion of that satellite via one of a plurality of different conven-
tional methods. The device will continue scanning, in most
instances, for signals until it has acquired at least three dif-
ferent satellite signals (noting that position is not normally,
but can be determined, with only two signals using other
triangulation techniques). Implementing geometric triangu-
lation, the receiver utilizes the three known positions to deter-
mine its own two-dimensional position relative to the satel-
lites. This can be done in a known manner. Additionally,
acquiring a fourth satellite signal will allow the receiving
device to calculate its three dimensional position by the same
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geometrical calculation in a known manner. The position and
velocity data can be updated in real time on a continuous basis
by an unlimited number of users.

As shown in FIG. 1, the GPS system is denoted generally
by reference numeral 100. A plurality of satellites 120 are in
orbit about the earth 124. The orbit of each satellite 120 is not
necessarily synchronous with the orbits of other satellites 120
and, in fact, is likely asynchronous. A GPS receiver 140 is
shown receiving spread spectrum GPS satellite signals 160
from the various satellites 120.

The spread spectrum signals 160, continuously transmitted
from each satellite 120, utilise a highly accurate frequency
standard accomplished with an extremely accurate atomic
clock. Each satellite 120, as part of its data signal transmis-
sion 160, transmits a data stream indicative of that particular
satellite 120. It is appreciated by those skilled in the relevant
art that the GPS receiver device 140 generally acquires spread
spectrum GPS satellite signals 160 from at least three satel-
lites 120 for the GPS receiver device 140 to calculate its
two-dimensional position by triangulation. Acquisition of an
additional signal, resulting in signals 160 from a total of four
satellites 120, permits the GPS receiver device 140 to calcu-
late its three-dimensional position in a known manner. FIG. 2
illustrates an example block diagram of electronic compo-
nents of a navigation device 200, in block component format.
It should be noted that the block diagram of the navigation
device 200 is not inclusive of all components of the naviga-
tion device, but is only representative of many example com-
ponents.

The navigation device 200 is located within a housing (not
shown). The housing includes a processor 210 connected to
aninput device 220 and a display screen 240. The input device
220 can include a keyboard device, voice input device, touch
panel and/or any other known input device utilized to input
information; and the display screen 240 can include any type
of display screen such as an LCD display, for example. The
input device 220 and display screen 240 are integrated into an
integrated input and display device, including a touchpad or
touchscreen input wherein a user need only touch a portion of
the display screen 240 to select one of a plurality of display
choices or to activate one of a plurality of virtual buttons.

In addition, other types of output devices can also include,
including but not limited to, an audible output device. As
output device can produce audible information to a user of the
navigation device 200, it is equally understood that input
device 220 can also include a microphone and software for
receiving input voice commands as well.

In the navigation device 200, processor 210 is operatively
connected to and set to receive input information from input
device 220 via a connection, and operatively connected to at
least one of display screen 240 and output device, via output
connections, to output information thereto. Further, the pro-
cessor 210 is operatively connected to memory 230 via con-
nection and is further adapted to receive/send information
from/to input/output (I/O) ports 270 via connection, wherein
the 1/0 port 270 is connectible to an I/O device 280 external
to the navigation device 200. The external I/O device 270 may
include, but is not limited to an external listening device such
as an earpiece for example. The connection to I/O device 280
can further be a wired or wireless connection to any other
external device such as a car stereo unit for hands-free opera-
tion and/or for voice activated operation for example, for
connection to an ear piece or head phones, and/or for connec-
tion to amobile phone for example, wherein the mobile phone
connection may be used to establish a data connection
between the navigation device 200 and the internet or any
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other network for example, and/or to establish a connection to
a server via the internet or some other network for example.

The navigation device 200 may establish a “mobile” or
telecommunications network connection with the server 302
via a mobile device (such as a mobile phone, PDA, and/or any
device with mobile phone technology) establishing a digital
connection (such as a digital connection via known Bluetooth
technology for example). Thereafter, through its network ser-
vice provider, the mobile device can establish a network
connection (through the internet for example) with a server
302. As such, a “mobile” network connection is established
between the navigation device 200 (which can be, and often
times is mobile as it travels alone and/or in a vehicle) and the
server 302 to provide a “real-time” or at least very “up to date”
gateway for information.

The establishing of the network connection between the
mobile device (via a service provider) and another device
such as the server 302, using the internet for example, can be
done in a known manner. This can include use of TCP/IP
layered protocol for example. The mobile device can utilize
any number of communication standards such as CDMA,
GSM, WAN, etc.

As such, an internet connection may be utilized which is
achieved via data connection, via a mobile phone or mobile
phone technology within the navigation device 200 for
example. For this connection, an internet connection between
the server 302 and the navigation device 200 is established.
This can be done, for example, through a mobile phone or
other mobile device and a GPRS (General Packet Radio Ser-
vice)-connection (GPRS connection is a high-speed data con-
nection for mobile devices provided by telecom operators;
GPRS is a method to connect to the internet.

The navigation device 200 can further complete a data
connection with the mobile device, and eventually with the
internet and server 302, via existing Bluetooth technology for
example, in a known manner, wherein the data protocol can
utilize any number of standards, such as the GSRM, the Data
Protocol Standard for the GSM standard, for example.

The navigation device 200 may include its own mobile
phone technology within the navigation device 200 itself
(including an antenna for example, wherein the internal
antenna of the navigation device 200 can further alternatively
be used). The mobile phone technology within the navigation
device 200 can include internal components as specified
above, and/or can include an insertable card (e.g. Subscriber
Identity Module or SIM card), complete with necessary
mobile phone technology and/or an antenna for example. As
such, mobile phone technology within the navigation device
200 can similarly establish a network connection between the
navigation device 200 and the server 302, via the internet for
example, in a manner similar to that of any mobile device.

For GRPS phone settings, the Bluetooth enabled device
may be used to correctly work with the ever changing spec-
trum of mobile phone models, manufacturers, etc., model/
manufacturer specific settings may be stored on the naviga-
tion device 200 for example. The data stored for this
information can be updated.

FIG. 2 further illustrates an operative connection between
the processor 210 and an antenna/receiver 250 via connec-
tion, wherein the antenna/receiver 250 can be a GPS antenna/
receiver for example. It will be understood that the antenna
and receiver designated by reference numeral 250 are com-
bined schematically for illustration, but that the antenna and
receiver may be separately located components, and that the
antenna may be a GPS patch antenna or helical antenna for
example.
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Further, it will be understood by one of ordinary skill in the
art that the electronic components shown in FIG. 2 are pow-
ered by power sources (not shown) in a conventional manner.
As will be understood by one of ordinary skill in the art,
different configurations of the components shown in FIG. 2
are considered within the scope of the present application. For
example, the components shown in FIG. 2 may be in com-
munication with one another via wired and/or wireless con-
nections and the like. Thus, the scope of the navigation device
200 of the present application includes a portable or handheld
navigation device 200.

In addition, the portable or handheld navigation device 200
of FIG. 2 can be connected or “docked” in a known manner to
a motorized vehicle such as a car or boat for example. Such a
navigation device 200 is then removable from the docked
location for portable or handheld navigation use.

FIG. 3 illustrates an example block diagram of a server 302
and a navigation device 200 capable of communicating via a
generic communications channel 318. The server 302 and a
navigation device 200 can communicate when a connection
via communications channel 318 is established between the
server 302 and the navigation device 200 (noting that such a
connection can be a data connection via mobile device, a
direct connection via personal computer via the internet, etc.).

The server 302 includes, in addition to other components
which may not be illustrated, a processor 304 operatively
connected to a memory 306 and further operatively con-
nected, via a wired or wireless connection 314, to a mass data
storage device 312. The processor 304 is further operatively
connected to transmitter 308 and receiver 310, to transmit and
send information to and from navigation device 200 via com-
munications channel 318. The signals sent and received may
include data, communication, and/or other propagated sig-
nals. The transmitter 308 and receiver 310 may be selected or
designed according to the communications requirement and
communication technology used in the communication
design for the navigation system 200. Further, it should be
noted that the functions of transmitter 308 and receiver 310
may be combined into a signal transceiver 309.

Server 302 is further connected to (or includes) a mass
storage device 312, noting that the mass storage device 312
may be coupled to the server 302 via communication link
314. The mass storage device 312 contains a store of naviga-
tion data and map information, and can again be a separate
device from the server 302 or can be incorporated into the
server 302.

The navigation device 200 is adapted to communicate with
the server 302 through communications channel 318, and
includes processor 210, memory 230, etc. as previously
described with regard to FIG. 2, as well as transmitter 320 and
receiver 322 to send and receive signals and/or data through
the communications channel 318, noting that these devices
can further be used to communicate with devices other than
server 302. Further, the transmitter 320 and receiver 322 are
selected or designed according to communication require-
ments and communication technology used in the communi-
cation design for the navigation device 200 and the functions
of'the transmitter 320 and receiver 322 may be combined into
a single transceiver 300.

Software stored in server memory 306 provides instruc-
tions for the processor 304 and allows the server 302 to
provide services to the navigation device 200. One service
provided by the server 302 involves processing requests from
the navigation device 200 and transmitting navigation data
from the mass data storage 312 to the navigation device 200.
Another service provided by the server 302 includes process-
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ing the navigation data using various algorithms for a desired
application and sending the results of these calculations to the
navigation device 200.

The communication channel 318 generically represents the
propagating medium or path that connects the navigation
device 200 and the server 302. Both the server 302 and navi-
gation device 200 include a transmitter for transmitting data
through the communication channel 318 and a receiver for
receiving data that has been transmitted through the commu-
nication channel.

The communication channel 318 is not limited to a particu-
lar communication technology. Additionally, the communi-
cation channel 318 is not limited to a single communication
technology; that is, the channel 318 may include several
communication links that use a variety of technology. For
example, the communication channel 318 can be adapted to
provide a path for electrical, optical, and/or electromagnetic
communications, etc. As such, the communication channel
318 includes, but is not limited to, one or a combination of the
following: electric circuits, electrical conductors such as
wires and coaxial cables, fiber optic cables, converters, radio-
frequency (rf) waves, the atmosphere, empty space, etc. Fur-
thermore, the communication channel 318 can include inter-
mediate devices such as routers, repeaters, buffers,
transmitters, and receivers, for example.

For example, the communication channel 318 includes
telephone and computer networks. Furthermore, the commu-
nication channel 318 may be capable of accommodating
wireless communication such as radio frequency, microwave
frequency, infrared communication, etc. Additionally, the
communication channel 318 can accommodate satellite com-
munication.

The communication signals transmitted through the com-
munication channel 318 include, but are not limited to, sig-
nals as may be required or desired for given communication
technology. For example, the signals may be adapted to be
used in cellular communication technology such as Time
Division Multiple Access (TDMA), Frequency Division
Multiple Access (FDMA), Code Division Multiple Access
(CDMA), Global System for Mobile Communications
(GSM), etc. Both digital and analogue signals can be trans-
mitted through the communication channel 318. These sig-
nals may be modulated, encrypted and/or compressed signals
as may be desirable for the communication technology.

The server 302 includes a remote server accessible by the
navigation device 200 via a wireless channel. The server 302
may include a network server located on a local area network
(LAN), wide area network (WAN), virtual private network
(VPN), etc.

The server 302 may include a personal computer such as a
desktop or laptop computer, and the communication channel
318 may be a cable connected between the personal computer
and the navigation device 200. Alternatively, a personal com-
puter may be connected between the navigation device 200
and the server 302 to establish an internet connection between
the server 302 and the navigation device 200. Alternatively, a
mobile telephone or other handheld device may establish a
wireless connection to the internet, for connecting the navi-
gation device 200 to the server 302 via the internet.

The navigation device 200 may be provided with informa-
tion from the server 302 via information downloads which
may be periodically updated upon a user connecting naviga-
tion device 200 to the server 302 and/or may be more dynamic
upon a more constant or frequent connection being made
between the server 302 and navigation device 200 via a wire-
less mobile connection device and TCP/IP connection for
example. For many dynamic calculations, the processor 304
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in the server 302 may be used to handle the bulk of the
processing needs, however, processor 210 of navigation
device 200 can also handle much processing and calculation,
oftentimes independent of a connection to a server 302.

As indicated above in FIG. 2, a navigation device 200
includes a processor 210, an input device 220, and a display
screen 240. The input device 220 and display screen 240 are
integrated into an integrated input and display device to
enable both input of information (via direct input, menu
selection, etc.) and display of information through a touch
panel screen, for example. Such a screen may be a touch input
LCD screen, for example, as is well known to those of ordi-
nary skill in the art. Further, the navigation device 200 can
also include any additional input device 220 and/or any addi-
tional output device, such as audio input/output devices for
example.

FIGS. 4A and 4B are perspective views of a navigation
device 200. As shown in FIG. 4A, the navigation device 200
may be a unit that includes an integrated input and display
device 290 (a touch panel screen for example) and the other
components of FIG. 2 (including but not limited to internal
GPS receiver, microprocessor 210, a power supply, memory
systems 220, etc.).

The navigation device 200 may sit on an arm 292, which
itself may be secured to a vehicle dashboard/window/etc.
using a large suction cup 294. This arm 292 is one example of
a docking station to which the navigation device 200 can be
docked. As shown in FIG. 4B, the navigation device 200 can
be docked or otherwise connected to an arm 292 of the dock-
ing station by snap connecting the navigation device 292 to
the arm 292 for example (this is only one example, as other
known alternatives for connection to a docking station are
within the scope of the present application). The navigation
device 200 may then be rotatable on the arm 292, as shown by
the arrow of FIG. 4B. To release the connection between the
navigation device 200 and the docking station, a button on the
navigation device 200 may be pressed, for example (this is
only one example, as other known alternatives for disconnec-
tion to a docking station are within the scope of the present
application).

Referring now to FIG. 5A, the software of the device may
typically be provided with a plurality of user-settable prefer-
ences. Examples include the setting of display colors, voice
and spoken instruction preferences, information display pref-
erences such as the manner in which street names and other
useful navigation instructions may be displayed, and device
start-up preferences. The setting of such options is commonly
achieved, after a user touches the screen of the device, by
displaying a menu, optionally scrollable, of various user-
selectable icons and/or text, subsequent selection of which
results in the display of either one or more further menus of
selectable icons or text, or a particular option-setting screen,
two examples of which are shown at 500 and 502 in FIG. 5A.
As can be seen from the figure, these two screen-shots relate
to the setting of slightly different options within the machine.
The screen shot 500 enables the device to prompt the user for
verification of device-determined map data errors in their
neighbourhood, such being defined with reference to a pre-
viously user-set “home location” stored in the device
memory, for example within a pre-determined threshold dis-
tance of that home location. The screen shot 502 enables the
device to prompt the user for verification of device-deter-
mined map data errors along roads which the user often
drives, such possibly being determined with reference to alog
file of the device movements over a predetermined time
period. In further embodiments, options may exist to permit
the device to automatically, that is without issuing any prompt
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or verification, make map data corrections, or to amend such
corrections as may already exist and being applied to the base
map data files stored in the device memory.

In FIG. 5B, the screen shot 504 schematically indicates
how the device might issue a prompt for verification to the
user, such possibly also optionally being accompanied by an
audible output, such as a beep or spoken warning. A number
of factors may be involved in the display of a verification
prompt such as that illustrated at 504 being “Is ‘Town Street’
a one way street?”; and these are explained below. Further-
more, it is to be mentioned that although the following
description relates substantially to real-time prompting of the
user as he moves with the device, it is equally possible for the
device to log potential correction information together with
standard log data, and for the verification of correction data to
occur much later in time than the actual determination by the
device that potential corrections may be required. For
instance, in the case where the persistent logging of device
location data occurs, the log data may be transmitted back to
a central processing facility with similar data from other
device users for collation, analysis and filtering, and for spe-
cific correction data to be returned to the user for subsequent
verification at a time other than when driving or otherwise
traveling with the device. In this instance, the returned data
might take the form of a quiz consisting of a number of
different verification requests for corrections either within a
predetermined distance of a user’s home location, or along
roads along which the device user often travels.

In a real-time prompting mode however, as the device
displays map information during a free-driving or navigation
mode, the current position of the device is generally known or
approximated, as are a number of other parameters concern-
ing the current motion of the device, such as angular and
linear speed and acceleration and general direction of travel,
such being motion-specific parameters, together (possibly)
with a number of pre-set parameters specifying the type of
vehicle or mode of transport with which the device is cur-
rently associated, such being vehicle-specific parameters.
Examples of this latter type of parameter include the vehicle
type, size, weight, typical occupancy levels and the like.

Accordingly, as these various parameters are known to the
device, it is possible for the device to not only to graphically
represent relevant map information on its screen (as forms
part of the normal operation of the device in its free-driving
and navigation modes), but also for the device to determine
from the underlying map information (and corrections appli-
cable thereto) certain other parameters specific to the particu-
lar road or intersection at that time being traversed by the
device. Examples of these so-called map-specific parameters
might include actual or calculated restrictions on the manner
of travel along a road or through an intersection, or the mode
of'travel permissible, specifically one-way street travel direc-
tions, road speed restrictions, intersection turn restrictions,
the severity of bends along a road or through an intersection,
weight, width or height restrictions, and time restrictions on
particular modes of travel along roads or through intersec-
tions as well as time restrictions on when such may be open or
closed.

Thereafter, a comparison of the vehicle- and/or motion-
specific parameters, and/or indeed the current device loca-
tion, may be made one or more device-determined map-
specific parameters, whereupon the device can determine
whether any of the former parameters or its current location is
in conflict with the relevant map-specific parameter, and if so,
the device may take appropriate secondary action, such log-
ging, creating, or modifying specific correction data, or issu-
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ing appropriate prompts or warnings to the user before, dur-
ing or after such logging, creation, or modification has
occurred.

Although this description relates to the embodiment of the
invention wherein the vehicle- and motion-specific param-
eters are primarily calculated by a stand-alone navigation
device, it should be specifically mentioned that such a device
may receive vehicle- and motion-specific data from one or
more sensors commonly or specifically provided within the
vehicle in which the device is situated, or in the fabric of
which the navigation system is installed at build time. Not-
withstanding such different embodiments, it is envisaged that
the signals received by the device or system are merely elec-
tronic or electric indications of such vehicle- or motion spe-
cific parameters, and the receipt of such by the device or
system merely reduces device/system processor overhead in
terms of specific calculations required to obtain such param-
eters from data available to, or at any time extant within said
device or system.

In the embodiment shown in FIG. 5B, map information is
being displayed and the device has determined that the cur-
rent location, indicated at S06A is along “Flower St”, the
name of which is indicated at 508. The device also determines
that its direction of travel is towards an intersection from
which one of the radiating streets is “Town St” 510 which is
indicated as being a one-way street by means of a suitable
directional identifier 512. Accordingly, if the device
approaches and then travels through the intersection, and
subsequently along “Town St” in a direction opposite to the
direction of permissible vehicular travel indicated in map
data, its location being now 506B, then while the location of
the device is still permissible for “Town St.”, its direction of
travel is at odds with the map data. Therefore, in accordance
with any pre-set option for prompting, the device may take
any of a number of different secondary actions.

One of such secondary actions is to cause prompt text 514
“Is “Town St.” a one-way street?”, and accompanying select-
able option buttons 516A, 516B, 516C, to be displayed to
allow the user to quickly verify whether the underlying map
data within the device is at fault, whether the user is at fault,
or to enter some indeterminate state information as to the
veracity of the map data. As will be appreciated, user verifi-
cation of the veracity of the proposed correction while driving
may not be appropriate, and therefore, in one embodiment,
the device or system may delay the verification of this and
other corrections until the user reaches a destination, or the
device determines that it is been stationary for a predeter-
mined time, or by any other suitable time delay. However,
regardless of when the verification occurs, the device will
have stored some indication that an apparent conflict occurred
between a map-specific parameter, in this case the permis-
sible direction of travel along “Town St.”’, and a device-deter-
mined motion-specific parameter, in this case the fact that, at
a certain time or times, the direction of travel along “Town
St”” was opposed to that indicated as permissible in map data.
Such indication may be considered in essence a correction,
and whether such is temporary or permanent may depend on
the subsequent verification or rejection performed by the user.

Screen shot 518 provides a simple (optional) “thank you”
to the user for verifying any map correction data which may
be or may have been automatically created or modified, as a
result of the user’s response to the prompt. The format of the
correction or modification may be of any suitable type, but
most preferably would include an indication of the relevant
location of the device, such as its specific location or the
relevant road or intersection, or a range of such locations, and
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the nature of the determined map-data error resulting from the
apparent conflict between any of:

the current location,

one or more vehicle-specific parameters,

one or more motion-specific parameters, and
said one or more map-specific parameters. Possible addi-
tional information may include some indication of time, for
example being that time at which the comparison between the
above parameters was made, or that at which the user verified
the map data error, or any other suitable or relevant time as
might be appropriate. Further optional data stored as part of
the correction may include some category information spe-
cific to the device or user thereof in terms of a trust level
applicable to the stored correction.

All the data embodied in a correction may be stored in the
same manner in the device memory as other previously stored
corrections, and furthermore may be utilized in the same
manner as such corrections, inasmuch as such corrections
may be utilized in route calculation, guidance and navigation
functions of the device.

Other examples of the types of verification required by the
user may be seen in the screen-shots illustrated in FIGS. 6-12.
Although these screen shots are typical of verification
prompts which may be displayed after the device user has
completed his journey, it is equally possible that such prompts
may be displayed en-route or while driving. For example in
screen shot 520, prompt text 522 requests of the user whether
it is possible, when traveling along “Bridge Street” indicated
at 524, it is possible to turn right at intersection 526 into
“Flower St”. Such a “turn restriction” may be in force regard-
less of whether “Flower Street” is one- or two-way, and
therefore would typically be identified separately from a
travel direction restriction for that road. This type of prompt
would generally appear at some time after a user has made
such a manouevre, such thus being in contravention of the
turn restriction at that time extant within the map data of the
device.

In screen shot 530 FIG. 7, it is to be noted that the prompt
text 532 is specific to both a type of vehicle, and a type of
manouevre, and therefore demonstrates that different types of
parameter may be compared by the device simultaneously or
consecutively as the device travels in a navigation or free-
driving mode. In this case, the map-specific parameters
derived by the device from map information would include
both any turn restriction in force at the intersection 526, and
also any vehicle restriction prevailing on “Flower Street”. Of
course, for the invention to be applicable to the vehicle-
specific parameter, the user would need to set an option indi-
cating that the device was being used for motorcycle naviga-
tion, or the device would require a pre-set option indicating
such vehicle type.

In FIG. 8, screen shot 534 provides a verification prompt
relating to the possible existence of road works on “Town
Street”, as indicated at prompt text 536. This Figure illustrates
a yet further embodiment of the invention wherein—
the device is operating in a navigation mode,

the route being navigated includes “Town Street”, and

the user deviates from the planned route so as to avoid

traveling along

“Town

Street”.

In this embodiment, the device makes a comparison
between a current location and a preprogrammed route, and
determines that the route was not followed at a particular
intersection. Of course, this event may be automatically
recorded as described above, but the prompt which is subse-
quently displayed may relate to any of a number of possible
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causes for the user not following the calculated route. Various
examples might include, of course, the existence of road
works, turn restrictions, vehicle and/or other access restric-
tions, such as for example being based on time of day, and the
like. Accordingly, although the prompt text 536 relates only to
one possible restriction on “Town Street”, such may require
replacement by a number of different selectable options relat-
ing to the various possible events or causes for the user not
following a route which included this street.

Furthermore, an alternative embodiment of the invention
and relating to a device operating in a navigation mode, is
shown in FIG. 9. The screen shot 538 includes prompt text
540 requesting the user to confirm whether previously iden-
tified road works along town street no longer prevail. Such a
prompt might be issued in response to the device previously
identifying that the user had travelled along town street in
either a free driving or navigation mode, thus raising a conflict
between map-specific data (i.e. the road works preventing
travel therealong either in one direction or completely), and
the device location and/or direction of travel (i.e. Town
Street).

Finally, FIGS. 10 & 11 provide screen shots 542, 544
respectively of further user verification prompts relating to
vehicle access restrictions in terms of time and type, such
prompts again being issued subsequent to a vehicle of a
particular type traveling along the relevant street at a time
when map data indicates such travel is impermissible.

The invention claimed is:

1. A method of operating a navigation system of a vehicle
including one or more base map data files to which have been
applied one or more map data correction files containing both
geospatial information and error identification information,
which together form a basis for navigation, route guidance,
and map information display on a display screen of the navi-
gation system, the method comprising:

determining a current or home location of the navigation

system and a distance of the current or home location
from one or more locations geospatially identified in the
map data correction files, and

effecting at least one of alteration and qualification of the

error identification upon or after receiving an affirmative
user response to a prompt automatically output by the
navigation system when the distance is less than a
threshold and based on a vehicle-specific parameter, the
prompt at least partially being representative of the error
identification, wherein the vehicle-specific parameter is
at least one of: vehicle type; vehicle size; and vehicle
weight.

2. A method according to claim 1, wherein the prompt is a
request of the user to confirm a veracity of the error identified
at a specific geospatial location.

3. A method according to claim 1, wherein the prompt
includes at least one of an approve and a reject option.

4. A method according to claim 1, wherein the alteration of
the error identification is its deletion.

5. A method according to claim 1, wherein the prompt
includes or causes display of a user data entry screen whereby
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the user is permitted to enter specific data relevant to the
correction desired to be created, modified or deleted.

6. A method according to claim 1, wherein the error iden-
tification information includes qualifying information, the
qualifying information being in the form of a trust level, the at
least one of alteration and qualification including increasing
or reducing a value of the qualifying information when a user
approves or rejects a respective error.

7. A method according to claim 1, wherein the qualification
of'the error identification includes providing an indication of
a relative trust level of the error identification.

8. A method according to claim 1, wherein the error iden-
tification, subsequent to at least one of alteration and qualifi-
cation, is stored on the navigation system for subsequent
transmission to a centralized map correction data processing
facility.

9. A method according to claim 1, wherein the navigation
system is a personal navigation device (PND).

10. A non-transitory computer readable medium compris-
ing computer program code segments, adapted to perform the
method of claim 1 when run on a computer device of the
navigation system.

11. A navigation system for use in a vehicle, comprising:

memory, in which one or more base map data files to which

have been applied one or more map data corrections
containing both geospatial information and error identi-
fication information, are stored;

a display; and

a processor, configured for processing received navigation

satellite signals to determine a current geospatial loca-
tion of the navigation system, correlating the processed
information with the map data and causing display of
information representative of the map data at and in the
vicinity of the current geospatial location of the naviga-
tion system, said processor also being configured for
performing navigation and route guidance in an event
that a desired destination is selected, wherein the
memory additionally stores a current or home location,
wherein said processor is configured for determining a
distance of the current or home location from one or
more of the locations geospatially identified in the map
data correction files, the processor further being config-
ured for causing the navigation system to automatically
output a prompt soliciting a user response when the
determined distance is less than a threshold and based on
avehicle-specific parameter, the prompt at least partially
being representative of the error identification, affirma-
tive user input response to said prompt subsequently
causing modification or deletion of the one or more map
data corrections, wherein the vehicle-specific parameter
is at least one of: vehicle type; vehicle size; and vehicle
weight.

12. A navigation system according to claim 11, wherein the
navigation system is a personal navigation device (PND).
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